W.O_2«ftMt288Jffl 1 P-CIZJE2005/006883 

m m m 

[0001] ^^miy°7^^j^^/<^;vm<Dtf^i&mm^^Mz.m^, umm<D 

[0002] #;*SfeM^"?*/Mi, 77XVrV^^W/^(^TPDPi:i ^) 

^m-r^t^m^^K Acmnmm. ^ytmm. m^<D^xucmxmnxi^ 
[0003] ACMPDPt*, m^mm-xmiiz.m^<£h,x\,^£?ic^ M^mjmm^mm 

h])^^mztjkm±/^nm\^fcikmx\ m^^9^<Dm t^t^^ALfc 
[0004] PDP-ete, mmmizm^^y^-^^m^mmmm^^zm^, mm. 
%t<Dmmi<mm£mu Mm^^xtkm^n^tiz^m^-r^m^mx^yt 

fam&i&m^te&h. ^^t&mmtemj£xwm&ft&^&mm*m&£tiz> 0 c\ 

(D @ &XPDP<Di%mmtLXl*m*XM2lzm^<£HX\,^£?iZ.^ mtltz^^y? 

[0005] tz^x^<Di^mm^?M\^xa, £iT<DmMfrifte-tz> 0 

m—<Dmmtvx, ^^mmx^wcmm^tm^tt^mm^h^o r^ar 
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[0006] ^misn^B8i-5*j-m^u-c, «*.ii^wxtt3&t57^BB*$n-cv ^ 

[0007] ft^fg— ©MMirUT. {fcg^<^t£^b<£>F<9J8a s *>5o 
[0008] §e>fJi, ^S^_hfB^-<fc>5f^OP^«m«l-J:9. Sfem-fe^©*fe«M*6 

^fF^l : 4#M ^9 - 92 1 33^nm 
mftXffll2-Mffl¥-9- 295894^$8 



WO 2005/0 98889 3 eCI/JE21iQ5Z0M883 

4W-3C$£3 : l&mmO - 334809-5§-4^ 
#rro5CSfc4: #^2002- 33053 
#rr^5: #^12004- 31264^^ 
#l*F:SCSfc6: #^2003- 22755-?§-^$8 
ti&JCWH: 4ffl2004 - 134407-5§-<k$R 

[ooio] &tz, ¥Ff?xffi4<Dmffixte. MgoizH&matt^txi&mmti$:yimi-fz>z.b 
^mwxm5(Dwm^^^xi^ m^mm^xoxwcmmti^m-r^m 

[0011] rc7)J;5&{!j^g(DPp^S£r;fr^— r<57c*6Wi. PDPOftf^ttEESrflJftSirttt!: 
htiZtik ffi%nt)$:i%jm£-&Z>^b\ztj:Z>tej)\ PDPcD=z^h£3l#±ff5MH(-& 

[0012] ±is«e*sW2-ett, PDP»iJt©xs^c*3v^T>H■|sf^^^^cl^g$t^5i:, t&^6 
$^^c#lr^^6(Dft#f^c^v^Tt^o2®«3t^ae^^52^m^^ai^ 



[0013] £<bKi. ^©J:5^«S©«H4* S ^^** PDPK»«W>SWW*ft«EE^ 

[0014] W±0 < t9^,^^m/^^{COV^X(«/c^i-^^^a$nTV^^ 0 

*»Wtt, ±BB»RHK«*-CA*^t>©T?*>o-t, |K-«>B Wfcbt:, Jt^WiS 
[0015] *fc#»Wtt*-©B-W*L-C\ 2^«^*m«»Y «r«*J:9t*W-lftI±**» 

[0016] *ffl»c««#Ji*5J:rf»«Ji^W** 
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5- 
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[0017] rr-e, mmm2<Di&mmte. mumi^mm^mm^w-^m.ir^x.^z.mm 

-*rZ>^bhx%z> Q 

mm^mm-r^x^mm-r^bhx^ 0 

[0018] CCl-e, M foifrlZmmM2<D{&mi&<Dmmtl^Tn, 10nm.l^±l ix m£lTk~t&Z 
b&X%, mE.fB2<D{&mWk<Dmmt\^TlZ, lOnm^±lOOnmWT£1-5w,*;/^l? 

[0019] mzmi<D&mmiz.tetf&mttm!®<Dt;m&fe. io PP mw±ioooop 

pmWT<DmmbirZ>z.b&x^Z> 0 

£fc, HUffiMlO^]JI^oJ;t/i(jfe^2(7)^If ft, MgO, Ca(X BaO % SrO. M 

[0020] mIfemi0^fllfeJ;U ? StjteB2<7)^M(DV^-rtLt>^, MgO^tfi^t- 

^V^«H^Jffiml^O^Mi±, BaO&^AsXumtStL, ituffeSg2(7>{&Mflgte, MgO 

^c^pjfi, mi(Dmm^ M^vxmm^titim^mm^m-r^jimb, 
mmm^mm^m^xm^ritcmm^m^mf^-r^jiub, mmnw-mnm. 

m&±mzm'tzbte<)$mi., mmni<Dfikmm<Dmm<D'pt£<bk~ m^m2<D 
i^mm^±mzmi-^b^<mmi-^bxi^mm^m^i-^h(Db^tz. 0 
[0021] ^zxmzi&mmM)&x.mtt. mzmi<D&mm&£xfmmm2(Di$:mm<D?ib 
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[0022] *mm<»PDPK£thtt. i&mmthx. mi^mmt^x±m^^t^^ 

[0023] *»WOPDP©HKS*«fe^tttf , SS2<Dfc«BI*!J**M& 

[0024] EJLT, *»W©Hifi(0«iKov HffiSr#WUc* s e>ttWi-S. 

<%m<n>wmx> 

1-l.PDPOfll^ 

01(1, ^»W<D^*^«Bl»^SAC^DPl©^^^^i"»^W*»f 
S^HlTfc^o 13 z^|p]^PDPl(D)¥^|n].xy¥ffi^PDPlW/^^ffi(- 
5pfT*5pSi»-tB^-t-So PDPltt, ^T13-«bT42^^^0NTSCttt* 

if-rXlCjgffiUTt>J:V\ 
[0025] Hlfc^ttSK:* PDP10>*Jfctt* av>^^®^^|p]^TBaiS$tvfc^n^b^ 

sfc^o*^««i2, i3(^-Y^mai2, ■9-^-r>m«i3)^^$HTv>?>o # 
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Z 
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m 1 20, 1 30 (m&0. 1 n rru i|S 1 50 ju m) f^LT, Agi?JK (ff*2 /* m~ 10 /z m) , 
T/^=^(Al)aHSI(ff^0.1 /x m~l /z m)*fcttCr/Cu/Crffji^(ff^0.1 
Mm~l^m)fK^^7^121, 131 (J^$7/x iru *g95 n m) J&MiKJl&h/rfc 
£ 0 ^<D^^^-r>-121, 131(-j;oXSP^m^l20, 130<Di/~h&#i&-Fiftb>iV5> 

o 

[0026] 3g^'H^12, 13^gB^bfc^n^M-?^/v^f^ii(cfi, S^7^11©±g^: 

2 3 4 

^^•^^(SSfe^^T^ (M^20n m~50/z m)(Z)^M^®14^ N ^])—^W\lHk 

[0027] r^T% ^mm<DMMi<Dwmti&mmi5<DmmzhZ)*K ^tnz^^xizmm 

flg 0¥^2 yu m~ 1 0 ix m) , T/l^-? A (Al) ^jH ( Jf^O. lMmM M m)^c teCr/C 
u/Cr^®^fl^(jf:^.0.1 ju m~l p. m) ^M£>&§i|)g60 /z mC7)1^^C<Z)THV^.'ffl;Sl8 
/5 s , x^f^^ft^f^^LTy^^tC— ^rHl^(360/xm) Wh^^^MlS:^ 

*u ^^TK^m^i8^^i-^j:9^v^N 0 ^7y7Xi7o^®{c^/co-cJf: 

$30 /z m(DmMfoti£l9tf=2 — h^^XTV ^ 0 

[0028] ^m^i9<D_h^tt, ^h^mm-r^Tvu^mmi8<Dmmz^^:xmm2o( 

r^$l>)150/xm, ij©40 M m) ^g^$^, l^l-^^OfCetoTI^SU^Ix ®$ 

t"S2oO|^|i20cr)fIiJ®^^^c7)M"mMl9^®±^f±, ^(7}7c:#><7> 
^fe(R), 3&fe(Gh W^(B)(D^H^tt^^i-§^frS21~23^?f^$tV 

[0029] ft&.Mm^Jlf 19M^1"K1TK^ 

7nyh/^/H0i/^^^H6tt 1 TK^'ffl;^18^^s'ffl;^12, 13<Z>2^ 
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[0030] g^-f 5l«ti20ratt*k«^W24-efc?), i^9-^^®«12^ 13^1*© 

60 ju m^So i!9^9RGB30(Dir/VSU-t?lS* (1080 ju m X 1080 n m) tfS«fifc 
[0031] l-2.PDP^|EH!)^i 

±te«^PDPi{i. ^m7T^Mfi5^j:o-r. -n^m^nm^ \z<Dfm 
^ } *iH-*H Z HgmkH Z <DACii^^ 

wffl-fb (y-feyH uts^ THv^fNi^^w-r-<»m-fe^o^-«m#^^^ 
kl£«e«e wxr^mm ^m-r^t^^x-^mmmmmm-r^tx 

$£>Jtm^1rZ>h<DXfrZ>o 
[0033] c©Wbi*^v^, mmmmnx^ #-fe^O»**rON/OFF©2««*K: 

tf 1 : 2 : 4 : 8 : 16 : 32b*ZX*> fc**ttttSrl^ *^^7>f-^KO^^ 
[0034] m-CH2W:, *PDPl©«Wft»^«©-«^*>«- aB2W-f-M'1> 



[0035] rv^mmi-i. ^y^-/w\z.^m^fhtdmmm^m^\ ^xmm.^titcn^ 
(DTVu^y^iA'Ki/^mr^m&^mmmxh^o mmmrnxn, **^>m 
mi2^mmmm^MvxiEmm^uT^L, ^^x<D^^^mMiz*&miL 

fc-tz>m-m<Dmv-) fab 1 y^>T o)iii^#7-rv^ii^L, m m -t-z>**^mm 

[oo36] mmwrnmn. mm^ctzm&^mi^-r^tMz^ tki^&ii^j^bs:^ 
ritc^7Vtm%:ii:-xvxwcmm^-r^mmx^ 0 ^xit^m^tM^At-r^ 
fc*. ±x(DT^u^mmi8^iEm^(Dmm^<^T^. ^x(D^^^mmi3 

[0037] ^jwra-m. ^^mm^zmm^^mnu ^n^x^xmmm^m^ 
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-,0 PCT/JE2Q05/1106881 



[0038] PDPl-Ciif-^7W-^K-etT^^#^mi-«to-C, Xe^®S-T?)147nmm 

, RGB#fer^(0^7^— /v-K^liom^^t-iOs #fe-#P&fi^^£ 

[0039] ^Ll^V^T. ^^ig<D^Sl<75#®«> PDPlK*3^5«ttSl5<Z>#^^«>So 
AD^LT* 20Wftppm^±5000K*ppm^T^»*l5Iffl(OSit, 300«pp 
0^tt«^S^tP«»Sl5(0«^^«toTPDPl^»±^l8Ji*»bttW^ 

[0040] £tf> ro^m^^-^ov^-c^i^p^-r^o 

[0041] 
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[0042] L/c^oT^pj^PDPiTii, mmteTvuv^?'&mm.^mr>hz>tctb, ^ 
[0043] *%twiz, ^<D£?izt&ms<7y*miM^miz.u ^h^MmtKD^mtmm 

[0044] ^td, ^»y«tgit^^^VN. ^<D^m#<b^c^-^CoV^tftPJ-r5 

o 

^y^ioo%tv^riMi-^r(Dmm<D^mm^mi-^-^^xi^ 0 

[0045] Si»1i£MS (J£<IS0!j2) ;MgO(C100Kftppm-eSi^^Pb7^t(D 

Si+H»tf£M ;MgO{C100|ffippm-t?Si«r^APb, RoH^lOOO 

®ftppm-C»lLfct>0 

ummi&mm mmm2) jMgo^H^iooosfippm-c^pb^o 
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[0046] — # % MgO(^0f ^ft<^Si*3j;t^H^»L^W!ll (HifeO^IRl) "CI** Jfctfc 

o 

[0047] m^m-rm^ Mso<D^h^^M<D^mm at&ma. mmttmrnitmc) 

H£l000fIfippm^tMgOj&^&5(fc«Ji (Uttfllf) 3\ ^bJ&fem^y^ 

[0048] w±o^i*fe**»feMe>*^J:p^, qtm^it^xt&m 
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[0049] #ctc|g|5tt\ &mm<D1IBLfttbtkMa&in (*B*HitO ^itFlif ft^^t^^f 

[0050] ^(DMgO (it&MD ; ^MmmiJQ&ft oTV ^MgO 

H»JMgO (Jttfe^2) ; MgO^2000KfippmTH£»]L^<D 
H+GeSSiOMgOC^lfe^Jl) ;MgO^50ff«:ppm^Ge£»U JloH£2000 
®mPpm-e^^PLfct><D 
Ge»IMgO(l) mM&l2) ;MgO(CGe^50W#PpmT*^nbfct<^ 
Ge»IMgO(2) (Jfc|fc0»j3) ;MgOtCGe£l000Wl;ppm^«jnUbb<D 

H5©-T— £TMgOl^LTHtf>^£MlLT&5{&M/I (JtUJ^j2) 
^LbtbSo -^ltWJ2(iM^b/c#fF^Cilt4^t@^i-S*^T^«9, :©f-^A^ 

-£\ MgOfCBlf3£*»H*3 J: T/GeSr^DLfc^ig^ll (Higo^i Jfcfi 

■ffcHfl! Jblffllli&SftV ^k&t>i>*Zo 
[0051] ^te^^UBl^JiglJfc, MgO(C*fLTGe(D^.$rM^(C^^b/cfi-T:^nL 

tZZtiK MgOiZl000mmppm<DGe<D&.&mimi,Xtj:Z>1£mm (tt&M3)<om 
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[0052] &±<Dmmtez&*bmhi>*k&5^ ^mm^mm^ti^ mmm^ti^m 

[0053] ia6{i4m^S^>S*^^OV ^X(Dijy— v/v^-y±>^mM\z.m^^M^^^ 

msfA; (MgO+Si+H) , ^ifefll 

tft^B; (MgO+400jti:ppm<DH) 

f»C;(MgO<D^) 

|£MD; (MgO+1000Stftppm<DSi) 

[0054] m-T-^n3smff;5kv 

y^y^VmM^& ; 2. 4 X 10 8 (A/cm 2 ) 

^B^Hle-e^^A-DcOllK^ #^<9^©ffi*MBW s 3:U 74, 100, 184£ft 
t°w-^(^-^^^ft^J410nm, *<j510nm, fc'it^)740nm§I) flMR&S 



[0055] ^mm^^wjt^m^^m^\z.^\^x^m^mmz.m^^-r^h 

mxwthii^mmtLx^mmmm^n^^t^mm^ti^o mm<Dzt 
\-in^^mm\^^^xh^x.hf\,h 0 
[0056] mm7\zijy-v/v^ y ±^^mm^^mm<Dmm^y^t. ism^ 

[0057] ^^&S{-«#^>^^^^^fc^>^i6, ^g£{ai720nmi^±770nmaT<« 
[0058] 

f££fE ; (MgO+50Wa-ppm(DGe+1200®*ppmOH) 
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tWF; (MgO+50®ftppm(DGe) 
ffc^G ; (MgO+1200ftftppmOH) 

[0059] «T-*l*P5imjBE;5kV 

7-r?^Mg;»&0&£;6. 3X10 5 (A/cm 2 ) 

Mcfoma*. lO®Sppm^±300®fl:ppm£JLTOGel^L-CHSrMgOlc5>1R 
£-fr-Ok5{&^S> mXf*, 10ftftppm^±300K4ppm^(7)Ge(D^^MgO 

o 

[0062] ^;^0j5{-*5V^T^^^HirSiOtta^ov^TAfrW^-l^^i" ; 5>o 

< MgOi-^i-^)HtSi(D^n£^oV vT > 
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[0063] ^mmi5^(DSi(D^m&n~^^>mA^m (SIMS Secondary 

Ion Mass Spectrometry) lZ.£-^>XM' < Z>^bt)$X%Z> 0 

-*\ ±K«ttJBl5'f«©HO^ftH:oV>Ttt, Hflfr^fficSLSs.(HFS;Hydroge 
n Forward Scatting) iZXoXM^^t^X^^> 0 

[0064] ±m<D£?iz^ Htsi<Dm\i&&mx.x, wcm/^y^m^tct^ M g o^*j- 

Si^#S^S50SrSppm^±1000ffSppmWTOt5H-e*>tttf. 
g. h-Ctt, ^:tUP4xSitSiP**SiooKftppm, 500ffffi:ppm, lOOOftfippm-Cfe 
mppm^±1000Mftppm^T^$SI2B-efctttf, ;M^7^/^/h£V^^;ft,<5 

o 

[0065] ft*3Si^«flS20H JftppmiO^V **&T?f4 % «rtftStl*H*!iai*dS*«f JC/Jn 
J^joUKCiis^^ Si^^i^5ooom P pmi^^:#<^t 

1~-<#7K^O^Dfi^|lB^LT{i, 300ft®ppm^± 1 OOOOff Sppm^TO$5H 

[0066] **3Si^^rS*S20©Sppm±t)^«CV ^&Xte. ftM&tl&lffl%lX:&ft1%\Z.'b 
$<^oTLS^i^^^/c 0 Si^Wft^5000aSppmJ;(9^:#<^i 

H^r#ft^i000Kftppm^±2000Wftppm^T<^$iiffl-e^«\ # 
[0067] Z.<DW&\Z.&\, vf, H1^Wm-^300@*ppmi«9/jN$<^^i:, Htf^ll^J jP: 

d^|-t/J^<toOT*I*K^v> 0 KSfrfc:, HO^itiflr^iOOOOMppmJ;*?;*: 
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[0068] Vk±JD7—9frb. M&O^Sibti>iz:miin-rZ>H}&*<DAblsXte. 300ff 4ppm 

^±ioooonMppmur(Dmm^^bmj^.^^b^^<>ti 0 

<MgO^*j-T ; 5HtGe(D^nft^oV^> 

[0069] ^r-C, i&mmi5^^Ge<D^m&fe-lk4*>'nmft%r& (SIMS ; Secondary 
Ion Mass Spectrometry) ^iotl^^t^tt^o 

— £\ -tffi{&M@15f OHO^til-oV^ii, HHU^SJcSLfe(HFS;Hydroge 
n Forward Scatting) {Z^-oXtM^&^-b&X^&o 
[0070] ^TSIMS^S-^PSUci^ MgOi^U Ge<bH£<tt>^fr1ft)&<D{!P:^ 
g^V^Tte. ^(Dm%Ge(Dm\lMcmmte. 10KSppm^±500W*ppm*^ 

Ge^WA^20K*ppm^±100K»ppmWT»$5lffl"efeH^, 

[0071] ftteGe^mmnonApprnxv^^^m-sxi^ mmm^^mn-r^^ 
*%<tez>b, nm,mMmmzx%<tez>bbhi^ xmm^rumm^^^m 

M<Dffi&m^hm&W&A&ir^btimbfr&j;~oti 0 

-^f, HFS^S^PSU-ct^ iffi^S^^tt^V^TGe^ir'btC^n 
-T-<#HCO»)ftfiiia^bT^, 300KftppmiUJtlOOOOKSppm^T^$5ffl^ 
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[0072] £fb(C N H-g-#*^i000WftppmW±2000®-Appm^TO^fflT*fctLfi, # 

£fc, co^^^-c, H-^^ra^3oo®fip P ma:i9/j^<^§i:, H©i*^i 

[0073] ft, Cd£-eoH«!|£LT, MgOtCH^ ^tL{diU^TSmL<{iGe^^v!]nLT^ 
00Kftppm^±1500ff*ppm*^(Oiiiffl^Si-5^'^^*U^i:^SiJ(^^ 

[0074] <pr>P(Dmm^m> 

[0075] £-r> iTommm,m)ttmzj$T7g.<Ds<?-- >-x?v>w<*/i'if7*±izmft'fz> 
^£>s?fcu mmnn^mx, 59o^6oox:mmcomhtumxmf^-r^ 0 ctu^ 
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[0076] mmmmte±.m*m&m^ mmm. ^^T^w^mmm^ 
[0077] fimwi^^®^> mj£<Dmfr<D&mm*EB(m^-^mmmzm\<^ 

fflV^o i:feSHb^^^«tt^Ge^^^O^S{*^^^20~10000®Appm*3 

[0078] VNofcA,MgOOi^^«Ufc^, SKBttCOl^H^ir^fflfcT^?*^ 

^^lX10- 5 ~3X10- 5 m 3 /min(D?)ttftT^Ab^^ % j|JlW(a^ 13.5 
[0079] ^UT, r©Jfc«t!iJ:0HmT-«:iajB**-C^X^Sr*^*. gJglCfifcltlSti/r 



[0080] J^±t*7nyh/^/^^$tl5o 

[0081] fift^T, TKl^^m^^|j1cUfc/^^^/^^W^^<DB^^(Ct?fcoT^^^f^ 

#*aj*t^*h/Tv^fc, #^M#*4^MLTkJ:v\ *fc^Mi±(Di^v^M^( 

[0082] PffiM^fife-etfc^, pgiio^at. is^ra-caimLTv^simftcjK^at^ ^ 

#&i£#;f*:;Y O ;Eu 3+ 

2 3 

(&£J*3fcf*:;Zn SiO :Mn 

2 -1 

W&^3fcflE;BaMgAl O :Eu 2+ 

10 17 
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[0083] ^i-C/^^^/^/V^^^Wo 
(PDP<D^) 

— -e»66.5kPa~101kPa)-eNe-Xe^ J ^He-Ne-Xe^.Xe-Ar^^O^ 
[0084] JgJL±-CPDPldS^^i"So 

<w\<Df&mmi> 

[0085] n-c\ a«WaiSW-^«Hl«r*t¥ife^ H>T^©»fe#««:ffl 

[0086] HTK^^t^^^tL/c^^V^^^H^^-^^S^^^^HTV^?)^ 
10" 5 ~3 X 10" 5 m 3 /min(DtSffl^^^i-So 
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<m<Df&MM2> 

^«#i2Tis, t^Mgo^ 

[0087] <SlJ^3c^!l3> 
[0088] <^:<Dftfe(D^3l> 

^B^Ps^i-^^Ti4^<, ^(Dm<D^m, ®m**s<y?m, ^^u-^r^ 
?mm*mm^xh^\ 
<mm<Dj&M2> 

Oflgf Kt*<?5^2©i^giJKl52«tt)^*fi^j(H, CI, FfOMgOC^^y^ 
^VK; dangling bond^^bT^^b^-fr^fg^^otO) £#<^A,-ej« 

m^tixm.^<D±^m2(D^mmi52mMmnm^ritcmm^m'r^t^ 
wtti~z>o ^.zxmi<Di^m^i5i(Dmmn^6oonm, B2<Di&mmi 52<Dmmt't 

%£}30nmhi-Z>Z.btfX$Z> o 



[oo9o] ±tfi^, i&mmi5ti,x. %i<D&mmi5it, ^<Dmm±mmm^tc.m2 

[0091] ^R»|ll6©^t»2(Z>^l(i0a«rfflV^»»*«ntf , 3*PDP»* Ml 

[0092] ±K««»«r*rSPDPW:, J«*A^)*«Bitt«ffi©^9^fi«b 

^^#AbTV^V>M^^iiJ^MgOi^(^«2i:i-^o )&fflv\ 
[0093] MHl2**Wfe*^5^, ^**«:*A.Ufc«Ml«>*^««*W:, ^tt« 

[0094] (»3S*fc^OV^) 
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[0095] (a) 

(b) 
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